Differential inflammatory responses triggered by toxic small molecules.
The aim of this study is to determine whether exposure to hazardous chemicals alters chemokine or cytokine production in macrophages and link these events to changes in intracellular signaling pathways and activation of specific gene promoters. RAW 264.7 mouse macrophages were treated with selected toxic industrial chemicals (TICs) and examined for changes in immune function. Luminex multiplex technology was used to assess changes in cytokine/chemokine expression and activation of kinase signaling pathways. In addition, a panel of macrophage cell lines with promoter-specific luciferase reporter genes were generated and treated with the TICs, and transcriptional responses to these chemicals were detected by changes in luminescence. Changes in expression of cytokines and chemokines were linked to changes in the activation state of intracellular signaling pathways. Overall, the findings reveal that sublytic levels of TICs can alter the profile of cytokines and chemokines expressed by macrophages, with a pattern that suggests immunosuppression. The data demonstrate that critical changes in immune function correlate with activation of kinase signaling pathways in macrophages. These data provide insight into the effects of sublytic doses of selected TICs on macrophage function, with a particular emphasis on identifying changes in expression of cytokines and chemokines. These altered patterns in immune function were linked to changes in the activation state of intracellular signaling pathways. The data strongly suggest that small amounts of TICs can have subtle, yet very critical, effects on macrophages.